dτ 1 E(t − τ 3 )E(t − τ 2 − τ 3 )E(t − τ 1 − τ 2 − τ 3 )S (3) (τ 1 , τ 2 , τ 3 ) (S1)
where S (3) (τ 1 , τ 2 , τ 3 ) is 
and E(t) = i E i (t)e −iωit + c.c..
By the use of energy-level diagrams, two contributions can be isolated to reproduce the stimulated Raman signal in the red and blue side of the Raman pulse (see. Fig 1) .
The frequency dispersed signal can simply be calculated by the Fourier transform
To reduce the computational effort to calculate S3 and S4 it is useful to write the pulse field in terms of their Fourier transform
In this way all the temporal integral may be solved analytically. where we used the conservation of energy
By considering monochromatic RP and continuous PP, Eqs. S6 and S7 may be recast as
and
The electronic resonance enhancement is contained in
for the red side, and
for the blue side. The denominator of the former contribution can be approximated as shown in table I. Remarkably, while in the red side of the spectrum the electronic resonance factor gives always the same sign to the total P (3) , in the blue side it is positive under resonance condition and negative under the off-resonance one. The sign on the off resonance red side can be easily evaluated by the substitution
The Stimulated Raman Excitation Profile REP (λ R ) =
A(λR)
|ωR+ωca−ω ba +iγ ba | 2 in Eq. 7 is obtained combining Eqs. 1 and S11.
Fit Procedure and Data Treatment
To isolate the Raman contributions in Myoglobin SRS spectra a background signal has to be removed.
Transient absorption of the Raman pulse and additional nonlinear contributions from both the solute and the solvent generate a broad baseline signal, which can be removed adding a low (second or third) order polynomial to the fit procedure presented previously (Eq. 1). In Fig. S1 we report the polynomial background signal obtained in the fit procedure for the high frequency region around the ν 4 mode, where the filled area represents the SRS isolated contributions. 
